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Exploration of Disparitiesin Environmental Activities of European
Countriesfrom Year 2006 to Year 2016

Beata Gavurova’, Viliam Kovac?, Peter Drabik® andMarian Gomory*

The main aim of the study is to investigate anelvauate the disparities in the environmental atiéis of the European countries in the
time period from the year 2006 to the year 201& data from the Eurostat database is applied. Réiggrthe character of the data and the
target orientation of the study, the cluster analys selected in order to reveal the desired ieleg. The analysis outcome point to several
interesting facts. The distribution of the courdriamong the clusters is very uneven. The partitiphaehave considerably differently. For
instance, Austria belongs to the largest clustersll but one explored fields, although its outpitnot very similar to the remaining
countries. This reveals inefficiency that shouldabsubject of further research. The obtained figdirenable to carry out a structural
analysis of the environmental activities under 8tigation and to define causal relationships anse@ch trajectories that would reflect the
extent of economic and legislative measures ineplaceach country, the demographic structure impact environmental activities, and
economic subsystems in the country, causes ofommvéntal disparities within countries, etc. Theuttes of the study are particularly
relevant for national and international environmanpolicymakers, as well as for the concept of segi development plans and the
development of monitoring and evaluation mechanisms

Keywords: environmental activity, environmental indicatonv@onmental protection, cluster analysis, dendagr Euclidean distance.

Introduction

The environmental indicators are usually appliedgsess efficiency and effectiveness of the enmieonal
activities in the individual countries. They supptite processes of planning, setting strategicsgaalwell as
developing measures and instruments in the regaealopment concepts of the countries. The enriental
indicators are part of the monitoring and decisiaaking mechanisms and systems. Their important atsle
lies in signalling economic, social and environnaérthreats. Many international organisations foaus
developing indicator groups to assess the envirotemh@spects and to implement them into practicefas
instance, the Organisation for Economic Co-openadad the United Nations. The first published iatbc
group is the Organisation for Economic Co-operattmme Set of Indicators for Environmental Perforoeim
the year 1993 (Organisation for Economic Co-operatil993). It was later innovated in the year 2001
(Organisation for Economic Co-operation, 2001) emthe year 2003 (Organisation for Economic Co-apien,
2003). Gradually, the groups of the indicators waggeloped for transport, energy, agriculture, hadsehold
consumption. Another group of the indicators ofsthinstitution are the indicators derived from the
environmental accounting consists of the threesparhich pollution abatement and control expenditmatural
resource accounts, and environmental accountimmngelmongBY introducing these indicators, it is possible to
monitor and to evaluate developments in these enmiental areas and to compare the achievementsin t
individual Organisation for Economic Co-operatiorember countries over the previous two decades. The
further development of the environmental indicatsraccompanied by the adoption of the new stratedior
instance, the so-called green growth strategy fiteenyear 2009 is adopted to support the econonowtgrand
development of the countries while providing ectsys services (Organisation for Economic Co-openatio
2011). It underlines the need for investment amdwation support as well as for competition that daositive
impact on sustainable growth and the creation @f labour positions usually. Green growth provideshba
policy strategy for economic transition and a maoniitg framework with a proposed set of indicattrsonnects
the economic and environmental context (Gustafiketaal.,, 2014). All the activities in the field of
environmental protection by the year 2020 emphatsieemportance of the transition to a greener amde
cyclical economy. The development of the new groopsthe indicators is often complicated, and this
construction of the composite indicators impederimational comparison, which may also reveal tlsaas for
the national disparities in some environmental ardaerefore, it is important to continuously deyehational
and international registers that would containogtective as well as up-to-date data declaringtineent state
in the environmental policies of the countries #releffectiveness of the intervention measuress &lsio allows
causal relationships between changes in the ermizatal characteristics of the individual geographireas
and their impact on the economic and social sphérbis is also an incentive to carry out the introshlic
research, which is based on the data from Euradstairder to analyse and to evaluate the disparitiethe
environmental activities of the European countiiethe time period from the year 2006 to the yext&®
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The structure of the study is as follows — therditere review of the research studies is focusedhen
exploration of the use the environmental indicatershether separately, or in groups — in ordersgeas the
individual areas of the environment and the impi@es in the several types of the policies. Thisvas defining
the research framework. In order to process thaegabf the indicators aimed at assessing the emvigatal
activities of the individual countries, the clustaralysis is applied to demonstrate the disparlietsveen the
countries in the examined areas. The analysis mdcoreates a platform for formulating the discussio
framework and the research conclusions. Also, deas for the potential subsequent research inatiis are
specified.

Literature Review

Many national and international types of reseamtu$ on monitoring and assessing the environmental
activities in particular countries with specificusal links to the socio-economic and demographiesgs of
interest. The environmental activities are caroetlin the legislative frameworks, which also ceeatplatform
for setting up regulatory and stabilisation mechkars in the area of environmental, economic andakoci
policies.

The available research studies dealing with thdoeed issue are largely heterogeneous in theiresdnt
which is determined by the aim of the presentedaehes, the aspects examined as well as the nodblyamhl
backgrounds. Most of them have a strongly impliedure with links to many types of policies and thus
encouraging not only research teams to carry caitféHowing research, but they also create the supm
mechanisms for a more in-depth examination of Hréous environmental determinants.

Wang et al. (2020) focus in their study on the @enfance of municipal solid waste management in
Nottingham by analysing the material flows as vaslithe appropriately selected indicators baseti®@rdncept
of the waste hierarchy and the objectives set nuhé waste management regulations. The autholgsana
improvements in waste reduction, material recyglgmergy recovery and landfill prevention. The fessof the
study declare the fulfilment of the high ambitiaymals set by the local government, while the awthoad! for
the creation of the new improvement programmesséfuan be achieved by setting up an educationmsyete
well as through promotion of public waste separatibhe environmental activities are often linkedthe
competitiveness of a particular country as welbasiness performance (Rajnoha et al., 2017). Agoeinal.
(2020) examine the relationship between the reggalates achieved and the competitiveness of ttermises
operating in the circular economy sectors. Theltesif the study clearly declare the positive intpaetween
packaging recycling, electronic and biological wasgcycling rates and the competitiveness of thapamies
involved. The authors examined this research ttajg@cross the 17 European countries through &te flom
the period from the year 2010 to the year 2016.rEkalts show the clear differences between thetdes too.
Some authors evaluate environmental aspects ngt separately, but also in the form of the composite
indicators, monitoring related indicators respediiv Kikas et al. (2018) explore the possibility uding an
expert system for mapping high nature value agrcal land in Estonia. The authors selected thetable
indicators from the four thematic groups. Their megtology is also applicable in the other countreas] the
map created should benefit agricultural policymakter identify zones of high biodiversity where thatable
environmental schemes can be used. The study $tasng implication output for a policymaking proseélso,
in the study by Biasi et al. (2019), the analyticajectories are aimed at supporting the envirantaigolicies.
The authors point out the objectives of the nalig@vernments to promote the responsible managewfent
natural capital. Therefore, in their study, theggmse an extended version of the genuine savingo®eagnomic
indicator to account for water and soil depletiblaihilton, 2000). As natural capital is spatialljdregeneous,
the selected indicator is estimated for Italy foe period from the year 2000 to the year 2015 atrdgional
level. Although the study is conducted in Italye tinethodological framework is generally applicatoieother
countries as well. The methodological contributguggests that genuine saving can support policyradke
developing the targeted policies for sustainablewgn. Also, Tasser et al. (2019) deal with regional
development and biodiversity protection. Agricuttijienvironmental, and climate measures creat@@atdool
of the European Union to support its biodiversityservation policy. In their study, the authorswgleosystem
for assessing agricultural land through a set dfcators related to the various aspects of biodityer They
apply the evaluation system to the selected 44dantAustria, France, Germany, Italy, and SwitzedlaThe
proposed system can serve as a tool to detectatiffes in biodiversity resulting from land-use pies. The
results have an impact on the setting up of educatiactivities and agricultural advisory services.

Ribeiro et al. (2015) deal with the issue of thmeogal of organic micropollutants in the environment
this study, the analytical methods are presentedhfo trace quantification of the 37 micropollusiricluding
the priority substances meaning the substance$efrécent watch list and the contaminants of emgrgi
concern, which pesticides, multiclass pharmacelgticaetabolites, estrogens and other industrial pmnmds
belong among. The validated method is applied teteveater treatment plant samples that assess the
concentration of micropollutants after secondanidgjical and tertiary ultraviolet treatment. Theuks of the
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study also create a platform for potential follogviresearch and networking of international rese&eeims in
sharing experience in the application of the setbenalytical methods to achieve the best perfoceam the
removal of most of the determined micropollutaMeMahon et al. (2019) address in their study theyckng
processes and their relevance in the frameworkhefeimerging waste and recycling management leigislat
The nature of many raw materials for the productidrelectrical and electronic equipment is criticald
classified as hazardous waste. The authors useesiuts of interviews with the stakeholders of iheolved
enterprises on the reuse of waste electrical aadtrehic equipment in the year 2006 in Austria, gieh,
France, and the United Kingdom, where these systemsised and considered very successful. Evarland,
this system has evolved, but it has not yet begrteimented. Spain as the first country in the Euaopédnion to
have deemed preparation for reuse targets separdéi@se ones which are aimed at recycling in sessary
way. The authors define the elementary factoré®fsuccessful preparation for reuse in generaliing social
enterprise. Hermoso et al. (2020) explore alteveategional planning scenarios at the European rlgigel in
the area of green infrastructure. The European tJdtrategy on Green Infrastructure aims at devetppi
strategically planned network of natural areasuppsrt the maintenance of ecosystem services ams] th
connect protected areas by promoting in this wagufph multifunctional landscapes. The authors tiesttwo
alternative spatial planning scenarios for the glesof the network that would ensure support for the
maintenance of the ecosystem services and theatieg of protected areas. The results highlightlibnefits of
international cooperation in regional planning dimel need to develop appropriate policy instrumémsupport
ecosystem services as well as their integration s#ctoral policies and funding systems. In additio the
studies dealing with separate environmental aspectprocess areas directly linked to the envirortalen
characteristics of the countries, some authors &meanhe efficiency of the countries in the terms of
environmental efficiency (Zofio and Prieto, 200hadi et al., 2007; Zhou et al., 2016; Gavurova gt24117).
Halkos and Petrou (2019) examine the environmexitiziency of the 28 European Union member coustfie
the years 2008, 2010, 2012, and 2014 through the eavelopment analysis and the directional digtanc
function to tackle the undesirable outputs. Théehtegarameters are applied — namely municipal sobdte
generation, employment rate, capital formationsgrdomestic product, population density and forfitisé time
sulphur oxide, nitrogen oxide, and greenhouse gasessions from the waste sector for the relevanhtries.
The results demonstrate that the most efficienntttes are Germany, Ireland, and the United Kingddhis
outcome is reviewed against the recycling rateashecountry for the examined time periods. Thealng rate
actually depicts the data envelopment analysidteedtspecially, more efficient countries seemawéna higher
recycling rate too. Moreover, its efficiency resudire contrasted to the overall treatment opti@esl un the
countries under consideration. Overall, it is nedi¢chat countries employing all four treatment apsi with high
use of more sustainable treatment and decrease inse of landfill are the ones that also provbecfficient
according to the data envelopment analysis. Asitiieors point out, these results demonstrate ectefh of the
financial crisis that forces countries to look fways to move to a circular economy and to set ol
processes to minimise waste generation. The stadyhluable outputs for policymakers, both natignahd
internationally. It offers a platform to modify thHeuropean Union legislation and the directives ideo to
achieve a strategic direction for the European t@sto the circular economy. The importance @kstigating
the effects of the environmental factors is notyorglated to economic and socio-economic areas. The
population health directly affects the economictesys of the country not only through the productivit
indicators but also through the social indicatdnise sustainability of the health and the sociatesys in the
demographic ageing processes of the countriessis adidressed. For this reason, in the last decadpy
research teams have quantified the impact of thz@mmental factors on the population health angtho seek
to economically assess the ecological burden ofpidugicular country, including the impact on thealte
indicators and their causal links.

Alguquerqgue et al. (2017) examine the impact ofigtdal and agricultural activities on soil qualitytheir
study. The authors report that potentially toxieneénts pose a threat to public health and the @mvient.
According to them, the strict definition of the taral areas requiring restore is crucial. Kupiecakt(2019)
investigate soil contamination with trace elemeatsl fluoride in the selected location in Poland,ereh
economic activity has historically been associatitti the use of trace metals. The results of theyspoint to
the fact that land in the places of extinct metakitg enterprises can still be an important souwtdrace
metals. The research done has also shown an iedreasmcentration of fluoride in the surface layefsoil.
Mataloni et al. (2016) examine the health impadsoaiated with staying near landfills. They evautte
possible effects of the concentration of hydrogelptide from landfills on the health of the popidatin the
central part of Italy. There are the 9 landfillesitavailable; the analysed group is located withikm of the
landfills. Sedova (2016) link the determinants tégal landfiling to the economic and socio-ecomom
indicators. She investigated illegal landfills la¢ regional level in Slovakia. The results of thedg show that a
higher level of the expected waste production tesual a higher rate of illegal landfills and aldeeir higher
volume. Higher-income has a positive impact onillegal landfill rate, whilst poverty affects thenegatively.
Higher levels of education do not lead to more oesjble waste management. The results of this stiehrly
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correlate with the results of Martuzzi et al. (2p08hose aim is to assess the possible adversthtedtdcts of
uncontrolled landfills in Italy. The authors pomtt the negative health impacts of the environmeposures
related to waste in the region of Campania, pagitigntion to the 9 causes of death and the 12 tgpdise
congenital anomalies. The increased risks of cawdemths for both sexes are identified. The congknit
anomalies of the urogenital system and centralmensystem are reported too. Festin et al. (20d8frant the
impacts of mining on landscape changes relatedhg¢odischarge of large quantities of waste, whichehan
impact on environmental pollution and harm to hurhaalth. Their study confirms the fact that over lgst two
decades, there has been an increase in interesséarch into the recovery of the land after miniwgich
several techniques have been examined in. The @upwint out the significant regional disparities the
knowledge base and in the implementation of thecquares aimed at the recovery of the mining sites.
Insufficient attention focused on the eliminatidrtleese disparities may have significant negats@emic and
noneconomic impacts in the future — for instaneigted to health, population migration, etc.

Data and M ethodology

The applied methodological approaches are seléatedder to obtain the desired aim set to carrythat
analysis.

Data. The data comes from Eurostat — the statisticat®f the European Union. The data set Production
of environmental protection services of generalegoment by economic characteristics marked env egrsqy
serves as the source data set for the analysiogtatyr 2020). It describes a situation in the 3lintades
throughout the period beginning in the year 2006 ending in the year 2016 from a yearly perspectile
start of the observed period is determined by teessibility of the data. This year is availablmadt for all the
then European Union member countries. The remaipémticipate countries possess a shorter time geAitso,
because of this fact, in order to achieve the saoralitions for all the participants, the mean vatiethe
explored dimensions is applied in the further atiedy process. The observed data set to cover dkee for all
the environmental activities and for all the setsiof the environmental activities too.

These six sections involve subsequent fields:

— protection of air, climate, soil, water and agaimsise, vibration, and radiation;
- wastewater management;
- waste management;
— protection of biodiversity and landscapes;
— environmental research and development;
— other environmental protection activities.
For all the mentioned sections, the following disiens are observed:
- output;
- market output;
— nonmarket output;
— gross fixed capital formation and acquisitions;
— compensation of employees.

All the numbers are expressed in a money form démabed in the euro currency.

The explored countries are marked by the abbrewviatiaccording to the International Organization for
Standardization 3166 standard Codes for the reptasen of names of countries and their subdivisienthe
two-letter alpha-2 codes are applied particulafly: — the Republic of Austria, BE — the Kingdom oélBium,

BG — the Republic of Bulgaria, CH — the Swiss Cdefation, CZ — the Czech Republic, DE — the Federal
Republic of Germany, DK — the Kingdom of Denmarlg E the Republic of Estonia, ES — the Kingdom of
Spain, FI — the Republic of Finland, FR — the FreRepublic, GB — the United Kingdom of Great Britaind
Northern Ireland, GR - the Hellenic Republic, HEhe Republic of Croatia, HU — Hungary, IE — the Rajc

of Ireland, IT — the Italian Republic, LT — the Rifgtic of Lithuania, LU — the Grand Duchy of Luxemlyg, LV

— the Republic of Latvia, MT — the Republic of MaltNL — the Kingdom of the Netherlands, NO — the
Kingdom of Norway, PL — the Republic of Poland, PThe Portuguese Republic, RO — Romania, RS — the
Republic of Serbia, SE — the Kingdom of Sweden; 8ie Republic of Slovenia, SK — the Slovak Repylaind

TR - the Republic of Turkey (International Orgatiza for Standardization).

M ethodology. The main technique applied in the analysis isteluanalysis. The hierarchical clustering
approach is applied (Hartigan, 1975; Hartigan, J988 outcome is visualised in the form of the rixaof the
mutual distances of the individual pairs of thelexpd countries that expresses their similaritied im the form
of the dendrogram that illustrates the similarifytioe produced clusters. The similarity is quaatfiby the
Euclidean distance method.

379



Beata Gavurova, Viliam Kovac, Peter Drabik andMarian Gomory: Exploration of Disparities in Environmental Actis of European
Countries from Year 2006 to Year 2016

The number of clusters is determined by the taexn@ohlf, 1974; Milligan, 1981). The same numkser i
applied in all the clustering process in the arialyisis based upon the whole data set.
The elementary formula of the tau index is as fefio
- CC-DC
D(D-1 (1)
2A2-C)
where the involved variables mean:
- T-atauvalue;
— CC — a number of the concordant comparisons;
— DC - a number of the disconcordant comparisons;
- D —the total distances;

- C — a number of the comparisons when two pairshefgoints representing comparison within the
cluster or between the clusters.

Analysis

The whole analysis is divided into seven sectidie first section is the fundamental section basedn
analysis of the whole data set, covering all theirenmental protection activities. Then, all theviganmental
protection activities are next. Successively, tlkesections involving the particular fields mentgshin the Data
and Methodology section follow.

Overall View. Firstly, an overall view of the scrutinised tojgooffered. This serves as a reference outcome
for the subsequent analysis.

The following table demonstrates the similaritietween the analysed countries based on all thiosedaif
the environmental protection activities.
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Fig. 1: The Dendrogram of All the Individual Sects
Source: own elaboration by the authors.

As it is seen from the figure, the division of tbeuntries is uneven. The largest cluster involves 25
countries — as they are illustrated by the dendmomgbenmark, Czechia, Portugal, Greece, Sweden,ti€roa
Hungary, Estonia, Finland, Serbia, Slovakia, SléweBulgaria, Lithuania, Luxembourg, Latvia, MalRoland,
Ireland, Norway, Belgium, Turkey, Switzerland, At and Romania. The second cluster consistseofttee
countries where the United Kingdom of Great Britaimd Northern Ireland, Spain, and France belong.thind
cluster is created by only a sole country — thehbidands. The fourth cluster involves the two caest—
Germany and ltaly. The whole division of the coiggris considerably unproportional. This is caulsgdery
high disparities between the well-developed coastand the remaining ones. Also, there is visiblerg sharp
patter in the first cluster. At a level of distarafeapproximately over five Euclidean units, thiaster could be
divided into to two groups unconditionally. But, ¢e disparities among the observed countries igte this
inequality is not so high in order to distingui$te tseparate clusters. The same note can be applied further
classification of the countries within these imagingroups.
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Tab. 1. The similarity Matrix of the Explored Caries

Country| AT| BE| BG| CH| CZ| DE| DK| EH ES F FR GB GR HR UH IE | IT | LT |LU |LV |[MT |NL [NO |PL | PT| RO| RS| SE| SIf SK TH
AT 0| 2.74 2.25 2.44 2.9§ 2.8414.50 2.25 6.99 2.67[15.0911.5] 2.66 2.13 2.3Q0 2.5814.07 2.22 2.21] 2.1 2.2413.39 3.08 3.1 3.51 2.3§ 2.68 2.4Q0 2.02 2.13 3.19
BE 2.74 0] 4.08 2.91] 3.62 3.4713.14 3.29 5.83 4.3414.0510.071 3.64 2.85 3.92 4.1712.48 4.13 4.10 4.07 4.1612.05 3.56 3.3§ 4.13 3.67 2.9§ 3.00 4.05 3.04 1.95
BG 2.25 4.0§ 0| 3.79 1.52 2.71115.5 0.46 7.82 0.7315.6612.32 1.75 1.36 0.64 2.3213.84 0.22] 0.35 0.31] 0.2714.30 2.6Q 2.81 2.80 2.2 0.42 1.87 0.35 0.34 2.77
CH 2.44 2.91 3.79 0| 3.44 3.6414.67 3.95 5.65 3.9610.0410.99 3.32 3.85 3.55 3.6815.59 3.84 3.93 3.90 3.9311.73 3.48 3.57 3.42 3.51 4.2 2.53 3.72 3.65 3.40
Ccz 2.98 3.62 1.52 3.44 0| 1.7615.99 1.86 6.85 1.7211.9112.7q 2.14 2.39 1.17] 2.8314.72 1.60 1.62 1.69 1.6713.49 2.60 2.65 1.22 2.93 1.80 1.99 1.54 1.60 2.33
DE 2.84 3.47 2.71 3.64 1.7§ 0[14.45 2.54 6.81] 2.02114.6811.84 3.22 2.64 2.60 3.3412.64 2.69 2.62 2.6 2.71/13.09 3.32 3.0 1.81 3.3 1.7 2.34 2.54 2.55 2.43
DK 14.5013.1415.56 14.6715.94 14.45 0[15.5712.4316.65912.3214.73 15.29 14.83 15.2514.65912.4615.5515.56 15.59 15.6413.24 14.0413.5815.08 15.0416.2815.7315.53 15.35 15.68
EE 2.25 3.29 0.46 3.95 1.86 2.54 15.57 0| 7.55 0.1415.5011.59 1.61 1.4Q0 1.01 1.8914.78 0.41 0.34 0.40 0.3514.73 2.63 3.13 2.87 2.5§ 0.30 2.05 0.48 0.53 2.88
ES 6.99 5.83 7.82 5.65 6.85 6.8112.43 7.55 0| 7.87 9.47 999 7.06 7.31 7.55 7.4710.40 7.99 7.78 7.88 7.9011.77 6.60 6.91 6.8 7.92 7.11 6.04 7.87 7.1 5.32
Fl 2.67 4.34 0.73 3.96 1.72 2.0216.65 0.14 7.87 0[12.8§13.32 2.27] 1.61] 1.17 2.6615.47 0.64 0.68 0.66 0.6914.08 3.02 2.9 1.24 2.72 0.11 2.03 0.70 0.47 2.87
FR 15.0914.05 15.6610.06§11.91/14.68 12.3215.50 9.47/12.88 0[13.41115.2415.32 15.2815.1715.31]15.6515.80 15.77 15.83 15.62 14.5813.7615.07 15.6415.1410.9015.65 15.2511.0§
GB 11.5110.0712.3210.9912.7611.84 14.7311.59 9.9913.3213.4] 0[10.9611.2512.1412.2514.4312.5712.4312.43 12.4515.56 11.5911.5811.9512.3410.2311.4812.41]11.2310.95
GR 2.66 3.64 1.75 3.32 2.14 3.2215.29 1.61 7.06 2.27[15.2410.99 0| 2.03 1.64 2.8413.64 1.89 1.90 1.90 1.8914.04 2.6§ 3.0§ 3.10 2.77 1.77 1.63 1.89 1.31 2.57
HR 2.13 2.85 1.3 3.85 2.39 2.6414.83 1.40 7.3 1.61J15.3211.2§ 2.03 0] 1.42 2.0914.61 1.33 1.32 1.31) 1.3714.94 2.7 2.82 3.29 2.6 1.23 2.12 1.39 1.30 2.39
HU 2.30 3.92 0.64 3.55 1.17 2.6015.25 1.01] 7.55 1.17/15.2§12.14 1.64 1.42 0| 2.3213.55 0.75 0.84 0.8 0.8414.1Q0 2.42 2.52 2.79 2.24 1.20 1.69 0.73 0.79 2.65
IE 258 4.17 2.32 3.68 2.83 3.3414.6 1.89 7.47 2.6615.1712.25 2.84 2.09 2.32 0[13.63 1.56 2.35 2.32 2.3413.23 145 2.4Q 3.47 3.12 1.30 2.48 2.33 1.73 3.10
IT 14.0212.48 13.86 15.5914.7212.64 12.4614.7810.4(015.4215.31] 14.43 13.64 14.61 13.5913.63 0[14.0513.7813.84 13.8915.06 13.21112.8013.24 13.7316.21{15.8513.83 14.48 15.23
LT 2220 413 0.22 3.84 1.60 2.6915.55 0.41] 7.99 0.6415.6512.57 1.89 1.33 0.75 1.5614.05 0] 0.31 0.22 0.2413.98 2.35 2.80 2.82 2.33 0.33 1.94 0.34 0.35 2.80
LU 2.21] 410 035 3.93 1.62 2.6215.5 0.34 7.78 0.6815.8012.43 1.90 1.321 0.84 2.3513.78 0.3 0] 0.24 0.2014.32 2.70 2.91) 2.7q 2.30 0.22 1.99 0.40 0.43 2.84
LV 2.16] 4.07 0.31] 3.90 1.69 2.6615.59 0.40 7.88 0.6615.7712.43 1.90 1.31] 0.86 2.3213.8q 0.22 0.24 0| 0.1814.29 2.70 2.8§ 2.79 2.30 0.2 2.00 0.35 0.4Q 2.85
MT 2.24 4.16 0.27 3.93 1.67 2.7115.64 0.35 7.90 0.6915.8312.45 1.89 1.37 0.84 2.3413.89 0.24 0.20 0.18 0[14.36 2.72 2.94 2.81) 2.31 0.19 2.01] 0.37 0.43 2.88
NL 13.3912.0514.3011.7313.4613.09 13.2414.7311.7714.08 15.62 15.56 14.04 14.94 14.1(13.2315.0613.98 14.32 14.29 14.34 0]12.8212.8513.10 13.4515.5413.8314.1414.6413.89
NO 3.0 3.56 2.60 3.48 2.60 3.3214.04 2.63 6.60 3.0214.5811.59 2.68 2.75 2.42 1.4513.2] 2.35 2.70 2.70 2.7212.82 0] 1.79 3.55 3.20 2.10 2.85 2.64 2.43 2.97
PL 3.1 3.3§ 2.8 3.57 2.65 3.0613.58 3.13 6.91 2.9513.711.58 3.08 2.82 2.52 2.4012.80 2.80 2.91 2.8 2.9412.85 1.79 0| 3.61 3.23 2.86 3.00 2.81 2.8 3.12
PT 3.51 4.13 2.80 3.42 1.22 1.81/15.08 2.87] 6.88 1.2415.07111.95 3.10 3.29 2.79 3.4713.24 2.82 2.7 2.79 2.81J13.10 3.5§ 3.61 0] 3.5 1.31 1.53 2.71 2.90 2.47
RO 2.36 3.67| 2.26 3.51] 2.93 3.3615.04 2.58 7.92 2.7215.6212.34 2.77 2.65 2.24 3.1213.73 2.33 2.30 2.30 2.31)13.45 3.20 3.23 3.5 0| 3.16 3.24 2.23 2.47 3.72
RS 2.68 2.98 042 4.2 1.80 1.7516.28 0.30 7.11f 0.11)15.1410.23 1.77 1.23 1.20 1.3016.21 0.33 0.22 0.25 0.1915.54 2.10 2.8 1.31 3.16 0| 2.25 0.49 0.49 2.39
SE 2.40 3.00 1.87 2.53 1.99 2.3415.73 2.05 6.04 2.0310.9011.48 1.63 2.12 1.69 2.4815.85 1.94 1.99 2.00 2.01j13.83 2.85 3.00 1.53 3.24 2.25 0] 1.9 1.69 2.22
Sl 2.04 4.05 0.35 3.72 1.54 2541553 0.48 7.87 0.7015.6512.41 1.89 1.39 0.73 2.3313.83 0.34] 0.40 0.35 0.3714.14 2.64 2.81 2.71 2.23 0.49 1.9§ 0| 0.51] 2.90
SK 2.13 3.04 0.34 3.65 1.60 2.5515.35 0.53 7.1 0.4715.2511.23 1.31 1.30 0.79 1.7314.48 0.35 0.43 0.4Q 0.4314.64 2.43 2.8§ 2.90 2.47 0.49 1.69 0.51 0| 2.51
TR 3.19 1.95 2.77 3.40 2.33 2.4315.69 2.8§ 5.32 2.8711.08§10.95 2.57 2.39 2.65 3.1015.23 2.800 2.84 2.85 2.8§13.89 2.97 3.12 2.47 3.72 2.39 2.22 2.90 2.5] 0

Source: own elaboration by the authors.
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The following figure demonstrates a division of tbeuntries according to all environmental protectio
activities that are covered by the explored data se
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|

G
l

distance

Fig. 2: The Dendrogram of All the EnvironmentabRiction Activities
Source: own elaboration by the authors.

Comparing the dendrogram of all environmental mide activities to the first one devoted to aleth
individual sections of the environmental protectiactivities, the differences are seen. A basemérthe
distribution of the participated countries has milsir pattern — the same more developed countrieskept
together. The first cluster is the substantial, &nshvolves the 25 countries — Luxembourg, Latvidalta,
Estonia, Serbia, Croatia, Lithuania, Bulgaria, ®lua, Finland, Slovakia, Portugal, Denmark, Irela@dechia,
Hungary, Romania, Switzerland, Austria, SwedengBeh, Turkey, Greece, Norway, and Poland. The s&con
cluster is created by the four countries which Bpthie Netherlands, Germany, and Italy belong am®hg last
two clusters involve the sole countries — Franag e United Kingdom of Great Britain and Northém@land
separately.

Protection of Air, Climate, Soil, Water and Against Noise, Vibration, and Radiation. The first partial
clustering process is applied in a field of pratatiof air, climate, soil, water and against noigération, and
radiation.
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Fig. 3: The Dendrogram of Protection of Air, ClireaSoil, Water and Against Noise, Vibration, andiiRton
Source: own elaboration by the authors.

The uneven division is also confirmed in a fieldpobtection of air, climate, soil, water and agaimsise,
vibration, and radiation. The first cluster reprgsea substantial part of the whole data set, tscacovers the
28 countries — Portugal, Slovenia, Czechia, LuxemipoSerbia, Malta, Finland, Greece, Bulgaria, Eistp
Slovakia, Lithuania, Latvia, Denmark, the Unitedngdom of Great Britain and Northern Ireland, Hurygar
Ireland, Norway, Sweden, France, Poland, SpainatizroTurkey, Romania, Belgium, Austria, and Switzed.
The two-part and also the four-part distinctiontluf cluster is clearly visible. The second, thiedthand the
fourth cluster are created only by the sole coast#i successively, the Netherlands, Germany, ahd It
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Wastewater Management. The second partial clustering process is devoted fiield of wastewater
management, and it is pictured on the succeedindrdgram.
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Fig. 4: The Dendrogram of Wastewater Management
Source: own elaboration by the authors.

Again, the very strong disproportion is seen ifdustering outcome distribution. The first clustevalves
all the countries except for the three countried theate the separate clusters. The substaniitkclconsists of
the 28 countries which Czechia, Greece, Hungarigi@®, the United Kingdom of Great Britain and Nwtn
Ireland, Latvia, Malta, Croatia, Serbia, Denmariqlénd, Estonia, Luxembourg, Portugal, Slovakiahuania,
Turkey, Romania, Bulgaria, Slovenia, Italy, Austi®veden, Switzerland, Estonia, Poland, Ireland, dorway
belong among. The Netherlands, Germany, and Frapresent the three individual clusters.

Waste Management. The third partial clustering process covers adfief waste management which is
illustrated by the following dendrogram.
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Fig. 5: The Dendrogram of Waste Management
Source: own elaboration by the authors.

Although the distribution of the countries is notsolid, the first cluster involves only a sole oty — the
United Kingdom of Great Britain and Northern IredaiThe second cluster covers the countries thatisuwally
in the clusters characterised by a very low nunafehe participants. These are Italy, Spain, Gegmand the
Netherlands. The third cluster presents the fund@mhegroup which involves Ireland, Slovenia, Lithisg
Croatia, Malta, Luxembourg, Latvia, Estonia, Denkndinland, Serbia, Hungary, Romania, Bulgaria,aRd|
Czechia, Norway, Austria, Portugal, and Slovakibe Tourth cluster covers the territories of Frari@elgium,
Turkey, Greece, Switzerland, and Sweden.

Protection of Biodiversity and Landscapes. The fourth partial dendrogram visualises a siaratn a field
of protection of biodiversity and landscapes.
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Figd 6: The Dendrogram of Biodiversity and Landses
Source: own elaboration by the authors.

The key pattern of this clustering distributiorvesy similar to the first and the second partiaidi®@grams.
Italy and the Netherlands represent the individiadters, whilst the latter one repeats its rabenfithe previous
case. The third cluster consists of the three cmaw France, Germany, and Spain. All the remgicuntries,
where Norway, Sweden, Hungary, Poland, Slovenidtaylhatvia, Estonia, Serbia, Greece, Romania, &tidg
Croatia, Finland, Lithuania, Luxembourg, Irelandpv@kia, Austria, Switzerland, Denmark, the United
Kingdom of Great Britain and Northern Ireland, Teyk Czechia, Belgium, and Portugal belong, crelage t
fourth cluster. Also, it is visible a potential seption within this cluster here.

Environmental Research and Development. The fifth fractional dendrogram envisages a situmin a
field of environmental research and development.
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Fig. 7: The Dendrogram of Environmental Reseanati Bevelopment
Source: own elaboration by the authors.

Though there is no cluster with a sole country, tihhe of them involve only the two countries. Thesfi
cluster is created by Germany and France. The dedaster includes the Netherlands, Denmark, antuBal.
The third cluster is the largest one covering tiechuntries — Hungary, Lithuania, Greece, Crod#alta,
Latvia, Luxembourg, Bulgaria, Romania, Estonia,v8lda, Ireland, Austria, Slovakia, Belgium, Norwaynd
Poland. The fourth cluster covers the United Kingdaf Great Britain and Northern Ireland and Italfere is
to note that the seven countries, which Switzerl&mechia, Spain, Finland, Serbia, Sweden, andejuoklong
among, are avoided in this clustering process ksmcad the lack of the data in a field of the envim@ntal
research and development.

Other Environmental Protection Activities. The sixth partial clustering process illustrates distribution
of countries according to the data on the otheirenmnental protection activities.
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Fig. 8: The Dendrogram of Other Environmental Raton Activities
Source: own elaboration by the authors.

The other environmental protection activities diataepresented by a very similar pattern as inishie
previous sections. The elementary pattern is gledsible — a very large cluster and besides itdlisters with a
very low number of the countries. The main clustewers the territories of Belgium, Denmark, Poland,
Portugal, Ireland, Estonia, Serbia, Greece, Crpktata, Luxembourg, Romania, Hungary, Bulgariav@hia,
Lithuania, Latvia, Norway, Austria, Slovakia. Thecend cluster involves Germany, the United Kingdofm
Great Britain and Northern Ireland, and Italy. Tast two countries — France and the Netherlandzate their
own individual clusters. As in the previous caderé is to note that the six countries, which Ssviend,
Czechia, Spain, Finland, Sweden, and Turkey bedangng, are removed from the clustering processusecaf
the lack of the data in a field of the other enmireental protection activities.

Differences Between the Explored Fields. The elementary differences between the individual
dendrograms can be illustrated by the distancesdsgt the created clusters. The following table destrates
the main intermediate distance between the paitheotlusters in the second column successivelthérthird
column, the distance between the first cluster #redsecond cluster; and in the fourth column trstadice
between the third cluster and the fourth cluster.

Tab. 2: The Similarities of the Countries WitHie tAnalysed Fields

The first cluster to the| The third cluster to the

Field Intermediate distance second cluster distance fourth cluster distance
all the individual sections 30.283¢ 5.9855 16.0444
all the environmental protection activities 13.2181 2.4957 4.6271

rotection of air, climate, soil, water and againstise .

Eibration’ o tadiation 9 14.2579not applicable 4.9263
wastewater management 13.8662not applicable 5.4581
waste management 12.0861not applicable 3.9884
protection of biodiversity and landscapes 12.688bapplicable 6.6814
environmental research and development 11.8%tSpplicable 5.3683
other environmental protection activities 11.1p78 5.8091 7.7733

Source: own elaboration by the authors.

There is to note that all the numbers are roundddur decimal places mathematically. For all thees of
all the individual sections, all the environmenpabtection activities, and the other environmemuadtection
activities, the involved countries are divided ithe two hierarchical steps into the four clustirectly. The
remaining cases are represented by the successtvibwtion into the particular clusters. Hences tolumn of
the first cluster to the second cluster distanceoisavailable in these cases. It could be measiwedigh the
other distance, but this is not a substantial pioigrder to make a conclusion from this analyteaproach.

As it is seen in the previous table, there arevidry high numbers of the intermediates distancéwdsn
the clusters. It is the most visible in a caselbfie individual sections, where the Euclideartatise between
the splits of the clusters reach a level of 30.282% all the other cases, this position is keptribmbers over a
two-digit level from 11.1278 up to 14.2579. Besidiesse differences, there are visible the quitesicemable
dissimilarities also between the separate clustarsa case of all the individual sections, therahis highest
distance between the two particular neighbouringsters at a level of 16.0444. This is a more digaim
situation than all of the intermediate relationsdth the other explored fields.
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Differences Between the Clusters Participants. The large disparities within the whole data set @so
demonstrated by the following table that showsrthmbers of the countries participating in the @usthere
the particular country lies.

Tab. 3: The Numbers of the Co-participants Withia Particular Clusters

Country| Individual fields All fields Field 1| Field2| Field | Field4 | Field5| Field § Average value of fields
AT 25 25 28 28 20 26 17| 20 23.17
BE 25 25 28 28 6 26 17 20 20.83
BG 25 25 28 28 20 26 17 20 23.17
CH 25 25 28 28 6 26 17| 20 20.83
Ccz 25 25 28 28 20 26 17 20 23.17
DE 2 4 1 1 4 3 2 3 2.33
DK 25 25 28 28 20 26 3 20 20.83
EE 25 25 28 28 20 26 17| 20 23.17
ES 3 4 28 28 4 3 17| 20 16.67
Fl 25 25 28 28 20 26 17 20 23.17
FR 3 1 28 1 6 3 2 1 6.83
GB 3 1 28 28 1 26 2 3 14.67
GR 25 25 28 28 6 26 17| 20 20.83
HR 25 25 28 28 20 26 17 20 23.17
HU 25 25 28 28 20 26 17 20 23.17
IE 25 25 28 28 20 26 17| 20 23.17
IT 2 4 1 28 4 1 2 3 6.5
LT 25 25 28 28 20 26 17| 20 23.17
LU 25 25 28 28 20 26 17 20 23.17
LV 25 25 28 28 20 26 17 20 23.17
MT 25 25 28 28 20 26 17| 20 23.17
NL 1 4 1 1 4 1 3 1 1.83
NO 25 25 28 28 20 26 17| 20 23.17
PL 25 25 28 28 20 26 17 20 23.17
PT 25 25 28 28 20 26 3 20 20.83
RO 25 25 28 28 20 26 17| 20 23.17
RS 25 25 28 28 20 26 17 20 23.17
SE 25 25 28 28 6 26 17| 20 20.83
SI 25 25 28 28 20 26 17 20 23.17
SK 25 25 28 28 20 26 17| 20 23.17
TR 25 25 28 28 6 26 17 20 20.83

Source: own elaboration by the authors.

The average value is rounded to the two decimaleslanathematically. The fields are numbered acogrdi
to their order stated in the methodology sectione iumbers of the coparticipants in the particalasters
clearly demonstrate which countries can be cla&sbifis almost the sole ones in the individual ctest€he
absolutely lowest average value of coparticipasteeached by the Netherlands at a level of 1.83simhis
country reaches the individual cluster as its galgicipant for four times. The second positionhwain average
value of 2.33 is occupied by Germany. It create®wn individual cluster for two times. The thirhge with a
little offset is kept by Italy at a level of 6.5gAin, its own individual cluster is created for ttumes. Just right
behind it, France follows on the fourth positionttwian average value of 6.83 and completing two own
individual clusters. After these four countriesrihnis a considerable offset followed by the Unitéaigdom of
Great Britain and Northern Ireland with an averagkie of 14.67. It is the country with the highastrage
value of the coparticipants in the clusters thatatgs its own individual cluster, although only &orce. The
sixth place is held by Spain with an average vatid6.67. All the remaining countries keep theielage
values over a twenty-coparticipant threshold.

Discussion

The analysis demonstrates the considerable diffesebetween the explored participating countribss 16
the fact that should be investigated further. Tha af this paper is to point out there are the iigant
inconsistencies among the European Union membenmtdes, the European Free Trade Association and the
other countries that act as the potential Europgr@on member candidates. It is a crucial point Wuhias to be
revealed in order to implement the regulations Whioould lead to more efficient spending of the fical
resources in a field of the environmental protetgervices generally. Here, it is observed fronaagle of view
of the governments of the explored countries aedeflore, it is perceived from the population ofssheountries
more sensitively.

Policy plays an important role in environmentaliss. Whether it is related to air, climate, soitev, or
waste, it is the key element in the process ofgutain environment for future life. Besides all hezrtial fields,
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environmental research and the development aetviti this research perform very considerably &bang with
the other environmental protection activities.

Mitigation and adaptation are the two mainstreap@ity fields that are required to be integratetb ithe
existing sectoral policies. A key aim of jointlystitutionalising mitigation and adaptation should fteady to
reduce conflicts, ambiguity and inconsistencies towandle the current issues in combination wlih dther
policy contents. In a case of the climate changmtdion, administration related to it is considkyaifficult.
The climatic issues should be included in dailycfice by the consistent actions with the existiegtsral
policies. As the analysis carried out for this pagemonstrates, climate with the other air and lasirmiissues
possesses an existence of the individually pogtiotiusters itself, which the Netherlands, Germamyl Italy
among. Processes and means aimed at a reducttbe obherence problems between the sectoral pokoid
the climate policies have to be introduced (Gopéesl., 2019).

Nowadays, there is an urgent need for integratedeltinog studies. Here, a potential platform is offéto
be created in order to develop a further investigabf the new issues not only in a field of waterd soil
together. The general circulation model is one lné fpossible solutions of such hydrologic question.
Unambiguously, the representation of land usagegda@aused by the climate alteration throughoutér&in
period is interpreted in a more comprehensive weantin the past, since the indirect impact of laisdge
caused by this climate alteration is more substhirticomparison with the direct impacts (Li anch§a2016).
A large variety of inputs can perform in the menéd succession (Purakayastha et al., 2019). Sipilais
very demanding on an opinion of each involved goremnt.

A country perspective is an important part of théole gear train. In a field of the soil issues
multiplicatively. There are still the countries thave no regulations for soil protection — Austiizd Sweden
mainly, whilst Ireland and Slovenia only partialand France merely indirectly. On the other hanein@ny,
Italy, the Netherlands, Portugal, Romania, Slova&ial a little bit unexpectedly Luxembourg regagdis area
and geographical conditions apply plenty of thealegrts in this field. Bulgaria, Croatia, CzecHinmark,
Estonia, Finland, Greece, Hungary, Latvia, Lithaamalta, Poland, Spain, and the United KingdonGGoéat
Britain and Northern Ireland have the regulatioattbtands at a national level (Ronchi et al., 20T®kir
positions in the cluster analysis are influencedhisy naturally.

These findings constitute a strong platform forgmtial subsequent research in this area. Theyibaterto
the larger system individually (Schdnhart et ab1&). The research ambition is to conduct a strat@nalysis
of the investigated environmental activities andde to define causal relationships and reseasjbctories
that reflect the extent of the economic and legimameasures in the individual countries, the iotpaf the
demographic structure on the environmental actisjtthe impact of the environmental burdens on@winand
social causes of the environmental disparitiesiwithese countries, etc.

Conclusion

Ensuring a sustainable environment as well as gliotgnatural resources represent the key enviratahe
policy objectives that require actions at all thedls of management. Environmental protectionnsatliy linked
to the competitiveness of the individual countrjeTenvironmental policy supports labour positioaation,
investment promotion and innovation developmentvi®mmental indicators are applied to measure the
efficiency and effectiveness of the environmentetivities, which are now part of many decision-nmaki
mechanisms. Their important role is also informatiMany international institutions assess countiies the
perspective of environmental activities and alseeas the impacts of industry, transport and coctébru An
impact evaluation of legislative, economic and idee instruments is also important, which encoasathe
linking of economic, social and environmental piglsc The evaluation systems require the acceggibilithe
international databases containing the indicataentifying the several environmental activitieglué European
countries. They create a space for the multivadataparative analyses. This is also the motiveatoycout our
research, which is aimed at analysing and evalgatia disparities in the environmental activitiéshe selected
countries in the time period from the year 2008he year 2016. The cluster analysis is appliedrdento
process the available data. The six areas are aradmi namely protection of air, climate, soil, wated against
noise, vibration, and radiation, wastewater managg¢mwaste management, protection of biodiversitg a
landscapes, environmental research and developnaat, other environmental protection activities. The
outcome shows the significant disparities in thgimmental areas of the individual countries. Assiseen
from the distribution of the countries among thasttrs, there are the sole countries, which bebensiderably
dominantly often. Also, among the most numeroustels, the countries with the larger outputs appeaide
the other similar countries. This reveals partigfficiency that should be a subject of the furttesrearch — for
instance, France and the United Kingdom in prodectf air, climate, soil, water and against noigbration,
and radiation, Austria and the United Kingdom insteavater management, Austria in waste management,
Austria and the United Kingdom in biodiversity daddscapes, Austria and Belgium in environments¢aech
and development, and these two countries also @énother environmental activities too. The resultshe
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analyses represent a valuable platform for natigpaicymakers as well as for developing nationall an
international benchmarking indicators in this area.
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